The relationship between enhanced intensity and microvessel density of gastric carcinoma using double contrast-enhanced ultrasonography.
The purpose of this study was to assess the value of double contrast-enhanced ultrasound (DCUS), in which intravenous microbubbles are used together with an oral contrast agent as a method to evaluate the microvascular density (MVD) of gastric cancer, and its relationship with the contrast-enhanced intensity (EI) in gastric carcinomas. Sixty-nine patients with gastric cancer were examined preoperatively using DCUS. The arrival time (AT), time-to-peak (TTP), peak (PI) and baseline (pre-injection) intensities (BI) of gastric carcinoma and normal gastric wall were measured. Contrast-enhanced intensity (PI minus BI) was calculated. A monoclonal antibody against CD34 was used to display vascular endothelial cells in the resected gastric carcinoma specimens and in normal gastric mucosal tissues, and MVD was calculated by counting CD34-positive vascular endothelial cells. The differences in AT, TTP, EI and MVD between gastric carcinoma specimens and normal gastric wall tissues were evaluated using Student's t-test. The relationships between EI and MVD in gastric cancer were analyzed by Spearman rank correlation analysis. Both EI and MVD were significantly higher in gastric carcinomas than in normal gastric wall (p<0.001). However, AT and TTP showed no significant differences between gastric carcinoma specimens and normal gastric wall tissues (p>0.05). There was a strong positive linear correlation between EI and MVD in gastric carcinoma (r=0.921, p<0.001). Double contrast-enhanced ultrasound is a useful method for evaluation of the MVD in gastric carcinomas in vivo. Contrast-enhanced intensity has a strong positive linear correlation with MVD and could form a new index for assessing angiogenesis and the biological behavior of gastric carcinomas.